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Abstract: Understanding the trend in historical rural landscape evolution could support decision-making and governance for 
sustainable rural development. Local villagers are the necessary source of knowledge on the changes in historical rural land- 
scape, they can play an extremely important role in the restoration of rural landscapes. However, the platform for intuitively 
and interactively supporting various stakeholders in participating in the restoration of historical rural landscapes is still short. 
The objective of this study was to excavate the landscape memory and local knowledge, and then to restore and evaluate the 
rural historical landscape changes using more acceptable way for local villagers. This paper took Duimengshan Village, Zhen- 
feng County of Guizhou Province as the case study. The landscapes were analyzed in four historical periods (1958, 1980, 1995 
and 2015) for restoration using the 3D e-Sandbox tool and participatory rural appraisal. The results showed that local villagers 
could easily participate in landscape restoration processes using the 3D e-Sandbox tool. Although the land was divided into 
households from 1980, the production and lifestyle of the villagers had no structural changes due to the local conditions, lead- 
ing to insignificantly landscape changes. However, the proportion of paddy fields in Duimenshan Village decreased rapidly 
since the introduction of large-scale tobacco cultivation in 1995. This also directly led to the ecological services value de- 
creased significantly as the paddy field (a type of wetland) as an important contributor to the value of ecological services. 
Moreover, because of the rapidly increase and uniform distribution of public service facilities in the past 20 years, the land- 
scape diversity had increased significantly. It was concluded that the 3D e-Sandbox could solve technical problems in partici- 


patory rural historic landscape restoration like the poor communications between planner and local people. 


Keywords: Participatory; Rural historic landscape; Landscape restoration; 3D e-Sandbox; Rural planning and landscape design 
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Table 1 Recognition basis toward the key years of historical landscape restoration of Duimenshan Village 
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Landscape scenario (-1) and planar graph (-2) of Duimentshan Village in 2015 (a), 1995 (b), 1980 (c) and 1958(d) 
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Table 2 Changes of land use types in the four historical 


periods of Duimenshan Village hm? 
dh Fl) FAS 
nmn 2015 1995 1980 1958 
Land use type 
7KFA Paddy land 835 2227 23.36 24.71 
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Table 3 Ecological service value in the four historical periods in Duimenshan Village ¥ 
4 ASARSINAE Ecological service function 2015 1995 1980 1958 
AVAST Gas regulation 131.28 209.04 271.63 237.26 
DER Climate adjustment 623.46 1 478.60 1 547.06 1 637.53 
ZEE Water conservation 686.35 1 441.69 1 501.80 1 590.56 
Inn ARIP Soil formation and conservation 174.42 211.07 218.48 238.50 
EIS Waste disposal 772.32 1 628.16 1 697.04 1 791.81 
+S REGIA Biodiversity conservation 173.47 215.65 286.29 308.93 
BWEF Food production 52.52 29.77 29.92 31.56 
SHEI Raw materials 45.87 48.23 49.85 58.59 
IRFRXE Entertainment culture 221.16 502.80 524.93 556.51 
AAB Total value 2 880.85 5 825.01 6 073.00 6 451.25 
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#4 ATE) SHRM IWS Fe dB ER 
Table 4 Landscape pattern indexes in the four historical periods in Duimenshan Village 
AMHR Landscape pattern index 2015 1995 1980 1958 
BREUER Shannon's diversity index 0.939 4 0.598 5 0.536 7 0.356 7 
SS Ki95 RETRÉR Shannon's evenness index 0.608 5 0.353 3 0.295 9 0.1619 
SQ Patch richness 11 7 7 6 
HEIR Patch density 3 720 191 2953374 2 754 369 1 725 469 
SES CONTAG 47.018 0 35.139 1 35.772 1 22.418 6 
EISE Connectance index 6.3322 6.446 5 6.773 6 11.979 2 
SUE II Landscape shape index 12.211 5 9.8771 9.359 6 7.653 0 


KRE GU EE BUG 
Household contract responsibility system 
TERREA 2383 Jill 
Flue-cured tobacco planting 
increased gradually 


19584: Fs ARV e DPI HO 
Deforestation for steel-making in 1958 
TUE 
Private ownership of land 
A H BER 
Paddy land 
FEHR 
Dry land 
PRHE EH 
Forest land 
EAR 
Building land 


EHSA 
Public ownership of land 
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Land allocation to households 
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Ecological service value 
ERA FEVETRTÉC 
Shannon's diversity index 
AE 
Connectance index 
WT KSB 
Landscape shape index 
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Fig. 2 Correlation between land use and ecological service value, landscape pattern of Duimenshan Village’s historical landscapes 
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